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ABSTRACT 
Objective: 
To evaluate the effectiveness of ultrasound of axillary 
lymph nodes in detecting Nodal metastasis in patients of 
breast cancer. 
Place and Duration of Study: 
The study was conducted at Shaukat Khanum memorial 
cancer hospital and research center from 1st january 2014 
to 31st October 2014. 
Materials and Methods: 
It was retrospective type of study. Every patient having 
biopsy proven unilateral primary breast cancer was 
included in our study. Those undergoing chemotherapy 
or radiotherapy in between biopsy and ultrasound were 
not included. Ultrasonography of these patients was done 
and their radiological findings were categorized as 
benign , borderline or suspicious. FNAC of these patients 
was done and results of histopathology were compared 
with ultrasonographic findings. 
Results: 
A total of 347 patients were included in our study. Out of 
these 33 showed benign characteristics of lymph nodes, 
122 were borderline and 192 were having suspicious 
ultrasonographic findings of lymph nodes . Out of 33 
patients of benign characters only 5(15.15%) were 
having cancer metastasis on FNAC  whereas out of 122 
patients of borderline ultrasonographic findings only  
49(40.16%) were positive for metastasis in lymh nodes. 
Out of 192 patients of suspicious lymph nodes, 
184(95.83%) on biopsy were  positive for breast cancer. 
Conclusion: 
Axillary Ultrasound has very high sensitivity and 
positive predictive value in detecting metastasis of breast 
cancer in lymph nodes. It can be used as an adjunct to 
sentinel lymph node biopsy. 
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INTRODUCTION: 
Breast is a glandular structure that lies 
over pectoral muscle in females. Each breast has fat 
tissue, largely contributing to breast size and 
specialized glandular structures which produce 
milk. Each breast has 10-15 lobules which 
constitute parenchyma and each lobule is drained 
by Lactiferous ducts which converge to open 
independently[1]. Each duct has dilated portion deep 
to areola which is known as lactiferous sinus[2].  
Breast cancer is one of the most leading causes of 
cancer related deaths in women worldwide. Breast 
cancer can either arise in ductular or lobular cells[3]. 
It can either be limited to ducts or lobules or it can 
spread to surrounding deeper tissues. These 
properties catergorize breast cancer into four 
different types named as Lobular Carcinoma in 
situ(LCIS),  Ductal carcinoma In situ(DCIS), 
Invasive Lobular Carcinoma( ILC) and Invasive 
Ductal Carcinoma( IDC)[4][5]. 
Lymphatic drainage of Breast is very important 
because of its role in metastasis of breast cancer. 
Anatomically breast is divided into four quadrants. 
Lymph from lateral breast quadrants drain into 
axillary lymph nodes mainly anterior or pectoral 
nodes[6]. Lymph from Medial breast quadrants 
drain into parasternal lymph nodes and from 
inferior quadrants into abdominal lymph nodes. 
The lymph from axillary lymph nodes drain into 
subclavian lymphatic trunk[7].   
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Breast cancer is diagnosed by a scheme known as 
triple assessment which includes clinical 
examination, Imaging ( mammography, USG or 
both) and Histological evidence on biopsy[8]. 
Sentinal lymph node is the hypothetical lymph 
node to which breast cancer usually metastasizes 
first of all. Sentinal lymph node biopsy is very 
important in staging and diagnosing breast 
cancer[9]. Axillary lymph nodal metastases is an 
important prognostic factors in choosing the 
optimal adjuvant therapies[10]. 
In breast cancer patients , positive axillary lymph 
node metastasis changes many of the treatment and 
surgical options offered to patients. The ability to 
assemble this information before definitive surgical 
intervention is important to minimize patient 
trauma. Axillary USG is a portable and simple test 
that is routinely used preoperatively to evaluate 
lymph node involvement[11]. The protocol for 
characterization of lymph nodes into benign , 
borderline or suspicious is to evaluate the cortical 
thickness , focal cortical buldge or presence or loss 
of fatty hilum. 
Therefore it is useful for both the patient and the 
surgeon to establish a simple preoperative 
technique to select patients with metastatic nodes to 
directly shunt the patient to axillary dissection, 
without the need to search for the sentinel lymph 
node. Fine needle aspiration cytology thus proves 
to be a better alternative in this regard. 
MATERIALS AND METHODS: 
 This study was conducted at Shaukat Khanum 
Memorial Cancer Hospital and Research Center 
Lahore from 1st January 2014 to 31st October 2014. 
It was retrospective type of study.  
Every patient who had  biopsy proven unilateral 
primary breast cancer was included in our study. 
While patients with sonographically borderline 
nodes were not included in the study . Moreover 
patients with bilateral disease or having chemo or 
radiation therapy before excision were also 
excluded from the study to keep it simple and 
straight forward.  
Patients who had characteristics of benign lymph 
nodes and those having negative Fine needle 
aspiration cytology results are selected for sentinel 
lymph node dissection. Patients having Suspicious 
or borderline lymph nodes on ultrasonography and 
those having positive fine needle aspiration 
cytology results are selected for axillary lymph 
node dissection. 
Ultrasound assessment for the nodal status is made 
on morphological features thus divided into 
suspicious, benign or borderline axillary nodes on 
ultrasound examination(Table-1) 
Node Characteristics Benign Borderline  Suspicious  
Short axis  
 
   
should be half of long 
axis.  
more than half of the long 
axis dimension 
equal to long axis  
 
Shape  
 
Elongated / oval shaped. 
 
Structural change like 
eccentric  cortical budge  
 
rounded 
 
Cortical thickness 
 
less than 3mm 
 
>3mm and <5mm 
 
Cortical thickness >5mm 
 
Fatty hilum 
 
Persevered Disruption of fatty hilum Loss of fatty hilum 
Table-1 
Borderline nodes which had the characteristics in 
between benign and malignant and were not 
included in the final calculations. The data which 
was collected was analyzed by using SPSS version 
20.0 and Microsoft Officer excel 2007. Written 
consent from every patient was taken to be part of 
study. 
RESULTS: 
Out of 490 patients 83 patients had benign 
appearing nodes while 60 patients had treatment 
before excision so they were excluded from the 
study. We had 347 patients falling exactly on our 
criteria having mean age of 46.3. 33 patients 
showed characteristics of benign lymph nodes 
whereas 122 were borderline and 192 were 
suspicious as per our criteria. 
Out of 33 patients of beingn lymph node 
characteristics on USG, only 5(15.15%) were 
histologicaly positive for breast CA. Out of 122 
patients of borderline category,49(40.16%) were 
positive whereas out of 192 patients of suspicious 
lymph nodes, 184(95.83%) on biopsy were  
positive for breast cancer as shown in Table-2 and 
figure-2 
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Ultrasound 
Features 
Histopathology  
Negative  Positive  
Benign (33)  28 5 
Borderline(122)  73 49 
Suspicious 
(192)  
8 184 
Table-2 
 
Figure-2 
The statistics mentioned in the table-3 are used to 
calculate sensitivity and other indicators 
Axillary 
Ultrasound 
Features 
Metastasis on Histopathology 
 Present(+) Absent(-) 
Suspicious(+) 184(TP) 8(FP) 
Benign(-) 5(FN) 28(TN) 
TP= True positive FP= False positive FN= False 
negative TN= True Negative 
Table-3 
 
 
 
 
 
The table 4 given below depicts the various 
statistical indicators of Axillary Ultrasound test as a 
screening test for metastasis in axillary lymph 
nodes. 
Statistical Indicators  
Senstivity 97.35% 
Specificity 77.77% 
Negative Predictive Value 84.84% 
Positive Predictive Value 95.83% 
False Positive Rate 22.22% 
False Negative Rate 2.64% 
Accuracy 94.22% 
Table-4 
The Positive predictive value of Axillary 
ultrasound as a screening test of axillary lymph 
node metastasis is 95.83% whereas the Accuracy is 
94.22% 
The Limitations of our study included Time lag 
between Ultrasonography and Biopsy and small 
sample size. 
DISCUSSION: 
Our study showed that axillary ultrasound is very 
effective in predicting nodal metastasis. These 
results are in consistent with another study 
conducted by Kubilay Ertan and in that study it was 
found out that sensitivity of clinical examination 
and ultrasound combined was higher (58%) as 
compared to clinical examination alone (32%) in 
predicting nodal metastasis[11].  
A study conducted by Mills P in which 653 cases 
of invasive ductal carcinoma were studied 
retrospectively and it showed axillary ultrasound 
was useful in predicting nodal metastasis[12]. 
Our study showed the positive predictive value of 
95.83% and accuracy of 94.22%. Both these values 
are relatively higher than the results of another 
study conducted by  Lee B[13].The accuracy of 
Axillary ultrasound in detecting nodal metastasis is 
78.7% as per results of another study by Angrit 
Stachs[14]. 
CONCLUSION: 
Axillary USG  is a simple, inexpensive, and 
minimally invasive technique with very high 
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accuracy and and positive predictive value through 
which a remarkable number of sentinel lymph node 
biopsies could be avoided, by selecting those 
patients who should directly undergo an axillary 
dissection.  
In this way, the health service can save the 
additional costs associated with carrying out a 
sentinel lymph node biopsy and thus sparing the 
patient  from the stress of a second surgery.  
However, it is still necessary to further clarify these 
findings, and to search for other parameters that 
can lead to increasing the accuracy in the selection 
process of patients who should undergo a sentinel 
lymph node biopsy  
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